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(54) OSCILLATORY TRANSDUCER AND FABRICATION THEREOF 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To prevent adhesion of 
an oscillatory gate by covering a gate oxide with 
polysilicon and providing a planar conductive 
oscillatory gate which is displaced by an electrostatic 
[.power generated with respect to a drain through 
self-oscillation thereby protecting a gate insulator 
and preventing drift. 

SOLUTION: A gate oxide 72 is deposited on a 
substrate 71 and a stable polysilicon protective layer 
76 resistant to hydrofluoric acid is formed thereon. A 
first sacrificial layer oxide film is then deposited on the polysilicon protective layer 76 
and a polysilicon is deposited thereon and doped with boron. Subsequently, the 
polysilicon is etched into a predetermined shape and an oscillatory gate 16, i.e., a planar 
beam, is formed. Finally, a second sacrifice oxide is deposited on the first sacrifice oxide. 




CLAIMS 



[Claim(s)] 

[Claim 1]An oscillating-type transducer comprising: 

A substrate of a semiconductor which has the 1st conduction type type in an 
oscillating-type transducer which measures distortion added to both ends of this 
vibration gate when both ends measured resonance frequency of a vibration gate fixed to 



a substrate. 

A drain which is formed in the surface of this substrate and has the 2nd conduction type 
type contrary to said conduction type type, and a channel inserted with sauce. 
Gate oxide formed on the surface of said substrate. 

This gate oxide top A wrap polysilicon protective film, A tabular conductive vibration 
gate displaced according to electrostatic force which it is fixed to said substrate, and 
both ends cover said drain, sauce, and a channel, are arranged [ holds a gap from the 
surface of this polysilicon protective film, and ]. and is produced between these drains by 
self-oscillation so that it may consist of polysilicon and can be displaced. 

[Claim 2]The oscillating-type transducer according to claim 1, wherein at least one place 
possesses a polysilicon protective film electrically connected to said semiconductor 
substrate or said vibration gate. 

[Claim 3]The osciilating-type transducer possessing a conduction part formed in a 
portion of said polysilicon protective film which counters said channel by spreading an 
impurity according to claim 1 or 2. 

[Claim 4]The oscillating-type transducer possessing SHIERU by which an inside of a 
cover was held in said vibration gate at a vacuum according to claim 1, 2. or 3. 
[Claim 5]A manufacturing method of an oscillating-type transducer having the following 
processes in a manufacturing method of an oscillating-type transducer which measures 
distortion added to both ends of this vibration gate when both ends measured resonance 
frequency of a vibration gate fixed to a substrate. 

(a) A gate oxide formation process which forms gate oxide on a substrate of a 
semiconductor which has the 1st conduction type type. 

(b) An ion implantation process which carries out the ton implantation of the impurity 
used as the 2nd conduction type type to a predetermined region corresponding to sauce, 
a drain, or a lead part of a gate. 

(c) A polysilicon protection film formation process which forms a polysilicon protective 
film on said gate oxide. 

(d) The 1st sacrifice layer oxide film formation process which forms the 1st sacrifice 



layer oxide film on this polysilicon protective film. 

(e) Form a polysilicon film on this 1st sacrifice layer oxide film. Then, an impurity which 
serves as the 2nd conduction type type for addition of conductivity is doped. A beam 
building process of etching this polysilicon film and forming a beam corresponding to a 
vibration gate. 

(f) The 2nd sacrifice layer oxide film formation process which forms the 2nd sacrifice 
layer oxide film on said 1st sacrifice layer oxide film and said beam. 

Cg) A gap corresponding point formation process which etches said 1 st and 2nd sacrifice 
layer oxide film, and forms a gap corresponding point. 

(h) A film formation process corresponding to a gap which forms an oxide film 
corresponding to a gap as a sacrifice layer in the whole surface including a said 
polysilicon protective film and gap corresponding point top. 

(i) Form a polysilicon film on an oxide film corresponding to this gap. A shell 
corresponding point formation process which etches this polysilicon film and forms a 
shell corresponding point. 

0) An etching gap formation process of etching an oxide film corresponding to said gap, 
forming an introducing hole, and also removing said gap corresponding point via this 
introducing hole. 

(k) A vacuum lock process of forming said said shell corresponding point, said introducing 
hole, and polysilicon protective film top with a polysilicon film, and holding an inside of 
shell to a vacuum in a vacuum. 

0) Carry out etching removal of some of said gate oxides in the upper part of said source 
part and said drain part, said polysilicon protective films, and said polysilicon films, carry 
out an opening, and form a contact hole. Then, an electrode formation process which 
forms a pad portion in this contact hole part, and wires by carrying out bonding by a gold 
streak. 

(m) A diaphragm formation process which etches a pars basilaris ossis occipitalis of a 
substrate of a semiconductor which has said 1st conduction type type, and forms a 
diaphragm. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Gate dielectric film is protected, and this invention can prevent a 
drift, and relates to the oscillating-type transducer which can prevent adhesion of a 
vibration gate, and its manufacturing method. 
[0002] 

[Description of the Prior Art] Drawing 16 is a theoretic composition explanatory view of 
the conventional example currently generally used conventionally, is the example using 
the oscillating-type transducer as a pressure sensor, and is shown in JP.7-30128.A, for 
example. 

[0003] As for the silicon substrate 1. for example, a conduction type type is formed in n 
form, the electrode 2 is fixed here, and the electrode 2 is connected to common potential 
point COM. The impurity of p form is spread on the upper surface of this silicon 
substrate 1, the sauce S is formed in it, and the electrode 3 for taking out the potential 
of the sauce S here is formed in it. Pressure P M which should be measured is impressed 
to the undersurface of this silicon substrate 1 . 

[0004]Only the prescribed interval W is left to this sauce S, similarly the impurity of p 
form is spread on the upper surface of the silicon substrate 1, the drain D is formed, and 
the electrode 4 for taking out the potential of the drain D is formed here. 
[0005]Only x , is left above the portion of the prescribed interval W of the silicon 
substrate 1 , the heights 5 and 6 are formed in it, and the both ends of the vibration gate 
7 (the numerals which G become expedient may be used) which functions as a tabular 
vibrator to which the impurity was spread and conductivity was given are being fixed to 
the heights 5 and 6, such as this. 

[0006]That is, although only x , is left and arranged except for both ends and the 
vibration gate 7 and the silicon substrate 1 are not illustrated by the silicon substrate 1 
corresponding to this vibration gate 7, channel CNN1 is formed between the drain D and 



the sauce S. 

[0007]Between the electrode 4 and common potential point COM, the resistance R1 and 
DC power supply E1 are connected in series, and the potential of the drain D is held to 
common potential point COM at negative potential. It is connected to the vibration gate 
7 so that DC power supply E2 may become negative potential to common potential point 
COM. 

[0008] Drawing 17 is an explanatory view explaining operation of drawing 16 . It has 
composition including the section of the silicon substrate 1 seen from the longitudinal 
direction of the vibration gate 7. Since electronegative potential is impressed to the 
vibration gate 7 which functions as a gate from DC power supply E2, as shown in drawing 
12, it is pushed aside by the electron inside the silicon substrate 1 ( drawing 17 Shimo) 
from the surface of Shimo of the vibrator 7, and an electron hole can be conversely 
drawn near to the surface. 

[0009]0hannel CNN1 which is a conduction layer of thin P type will be formed in the 
surface of the electron hole (P type) which was able to be drawn near, between the 
drains D (P type) will be connected with P type to the sauce S (P type), and, for this 
reason, current i d1 flows between the sauce S and the drain D. 

[001 0]The voltage of the drain D generated by this current i d „ The electrostatic suction 
force between the vibration gate 7 and the drain D is changed by the electrical change 
which received the phase shift and received this phase shift by drain resistance R D and 
electric capacity C 0 formed between a drain and the silicon substrate 1, and interval x, is 
changed. 

[001 1]The thickness of channel CNN1 is changed by change of this interval x,, current i dl 
is changed by this, and this causes the electrical change of a drain. Although this is 
repeated and it oscillates, this oscillation is continued by selecting so that the product 
(omegaR D C D ) of drain resistance R D , the drain D and electric capacity C D between the 
silicon substrates 1, and oscillation angular velocity omega of an oscillation may become 
very large compared with 1 , 

[0012]In the state where self-oscillation is maintained as mentioned above, if pressure 
P w is impressed to the silicon substrate 1 like a graphic display, distortion by this 



pressure P H will be added to the vibration gate 7 via the heights 5 and 6 which fix the 
vibration gate 7, and character frequency will change corresponding to this. Therefore, 
the value of pressure P M is detectable by taking out change of this character frequency. 
[001 3]The perspective view and drawing 19 w hich drawing 18 shows the composition of 
the concrete example of drawing 16 a re a sectional view near [ the ] the center section. 
However, the vibration gate is omitted about wrap shell portions and a diaphragm portion. 
Drawing 20 is a whole sectional side elevation in the center portion of a vibration gate. 
[0014]In drawing 18 . drawing 19 , and drawing 20 . the silicon substrate 11, For example, a 
conduction type type is formed in n form, the impurity of p form is spread on the upper 
surface of this silicon substrate 11, the sauce S is formed in it, and the electrode 12 
made from aluminum for taking out the potential of the sauce S is formed here via wiring 
section W s shown by a dotted line. Although not illustrated in the undersurface of this 
silicon substrate 11, pressure P M which a diaphragm is formed in recessed shape and 
should measure here is impressed. 

[0015]QnIy a prescribed interval is left to this sauce S, similarly the impurity of p form is 
spread on the upper surface of the silicon substrate 11, the drain D is formed, and the 
electrode 13 made from aluminum for taking out the potential of the drain D is formed 
here via wiring section W 0 shown by a dotted line. 

[0016}On!y gap x z is left above the silicon substrate 11, the fixed ends 14 and 15 are 
formed in it, and the both ends of the tabular vibration gate 18 of the polysilicon in which 
the impurity was spread and conductivity was given are being fixed to the fixed ends 1 4 
and 15, such as this, by one. The length of the beam of the vibration gate 16 is L And this 
vibration gate 16 is connected via wiring part W Q shown by the electrode 17 and dotted 
line made from aluminum. 

[001 7]That is, except for both ends, the vibration gate 1 6 and the silicon substrate 1 1 
leave only gap x 2 , and are arranged, and channel CNN2 is formed between the drain D of 
the silicon substrate 11 and the sauce S corresponding to this vibration gate 16. 
[0018]These drain [that were formed in the upper surface of the silicon substrate 11 ] D, 
and channel CNN2, and the corrosion-resistant high protective film [ as opposed to 
hydrofluoric acid (HF) in the sauce S top ] 18, for example, S I3 N«, The two-layer structure 



film 21 which consists of Sfi^, Sfi, AL 2 0 3> etc. and the oxide film 19 is formed. The 
protective film 18 is the same insulator as the oxide film 19. 

[0019]And between this two-layer structure film 21 and vibration gate 16, the gap is 
provided so that the vibration gate 1 6 can vibrate up and down considering the fixed ends 
14 and 15 as a paragraph. Thus, the oscillating gauge 22 is constituted. 23 is SHIERU and 
24 is a diaphragm. 

[0020]The point which combines an oscillating gauge and an electronic circuit as shown 
in drawing 18 . and constitutes an oscillating-type transducer from old explanation was 
explained. Next, the manufacturing method which manufactures the oscillating gauge 22 
as a component of such an oscillating-type transducer is explained using the 
manufacturing process figure shown in drawing 21 and drawing 22 . 

[0021]Although the manufacturing process shown in drawing 22 continues succeeding 
the manufacturing process shown in drawing 21 , it is divided into two on [ of 
explanation ] expedient. In the composition shown in drawing 18 , since the section 
structures produced in process of a manufacturing process in the portion of the vibration 
gate 16 and the portion of the fixed ends 14 and 15 which fix this at both ends differ, 
although it is the same process, it separates into right and left and these are illustrated 
according to each. 

[0022]ln the section structure of the center section of the vibration gate 16, the 
right-hand side figure of the chart on the left is the section structure of the portion of 
the fixed end 14. Since the portion of the fixed end 15 is the same structure as the 
portion of the fixed end 14, it is omitted. 

[0023]Step 1 shows a gate oxide formation process. The gate oxide 31 is formed on the 
substrate 30 of the silicon single crystal of n form at a thickness of about 500 A. for 
example. In this process, the section structure in the center section and fixed end part 
of a vibration gate is formed identically. Then, it shifts to Step 2. Henceforth, each step 
is gone on according to a step number. 

[0024]Step 2 shows an ion implantation process. Here, the ion implantation of the boron 
is carried out to a predetermined region as p type impurities. This sets prescribed 
interval W N which is due to form channel CCN in the center section of the vibration gate, 



and the source part 32 (it corresponds to W s of drawing 1$ ) and the drain part 33 (it 
corresponds to W D of drawing 18 ) of p form are formed, In a fixed end part, the gate lead 
part 34 (it corresponds to W Q of drawing 1 8 ) of p form is formed. 

[0025]Step 3 shows a channel formation process. Here, the ion implantation of the boron 
is carried out to the channel section 34 (CCN2) of prescribed interval W N which is due to 
form channel CCN in the center section of the vibration gate in the shaflow depth. 
Resistance between source drains is controllable by this to a predetermined value. In 
this case, it is changeless in a fixed end part. 

[0026] Step 4 shows a nitride formation process. In this process, for the protection of the 
gate oxide 31 to the hydrofluoric acid (HF) used by a post process. As the strong 
insulator layer 35, tolerance forms an SjC,,^ film on the gate oxide 31 by a thickness of 
about about 1000 A to hydrofluoric acid, for example. 

[0027]Step 5 shows the 1 st sacrifice layer oxide film formation process. This process 
forms the oxide film 36 on the insulator layer 35 by the CVD (ChemicalVapour 
Deposition) method at a thickness of about 5000 A as a sacrifice layer of the bottom for 
forming an opening in the circumference of the vibration gate 16 eventually first. 
[0028]Next, to a fixed end part, the portions of the gate oxide 31 of the portion of the 
schedule in which the fixed end 14 is formed by photolithographic technique, the 
insulator layer 35, and the oxide film 36 are used as the opening 37, and an opening is 
carried out. 

[0029]Step 6 shows polysilicon stage film formation. This process is a previous process 
for forming the vibration gate 1 6 and the fixed end 14 eventually. First, the polysilicon 38 
is formed by a thickness of about 1 micrometer on the oxide film 36 and the opening 37. 
Then, boron is doped in order to give conductivity. 

[0030]Next. after making a mask the portion corresponding to the vibration gate 1 6, and 
the portion corresponding to the opening 37 with photolithographic technique, The 
support 40 of a Y-globe type is formed in the tabular beam 39 which etches the 
polysilicon 38 into predetermined shape by RIE (Reactive Ion Etching), and serves as a 
vibration gate eventually, and the opening 37. 

[0031]Step 7 shows the 2nd sacrifice layer oxide film formation process. This process 



forms the oxide film 41 on the oxide film 36, the beam 39, and the support 40 with a CVD 
method at a thickness of about 5000 A as a sacrifice layer of the portion except the 
bottom for forming an opening in the circumference of the vibration gate 16 eventually. 
[0032]Step 8 shows an oxide film etching process. First, after carrying out the mask of 
the portion remove the neighborhood of the beam 39 in the center section of the 
vibration gate, and excluding Y character center section 42 of the support 40 near the 
support 40 in a fixed end part with photolithographic technique, the oxide films 36 and 41 
of these circumferences are etched with hydrofluoric acid, and the gap corresponding 
points 43 and 44 are formed. 

[0033]Step 9 shows the stage film formation corresponding to a gap. This process forms 
in the whole surface the oxide film 45 as a sacrifice layer for introducing the etching 
reagent used by a post process with a CVD method including the insulator layer 35 and 
gap corresponding point 43 and 44 top by a thickness of about about 500 A. Then, the 
oxide film 45 on Y character center section 42 is etched and removed using 
photolithographic technique. 

[0034]Step 10 shows a SHIERU corresponding point formation process. The polysilicon 
46 is formed so that it may become a thickness of about 1 micrometer on the oxide film 
45 etc. which were formed at Step 9. Then, short time heat treatment of the stress which 
remains in polysilicon of SHIERU and a vibration gate by RTA (Rapid Thermal Aneal) is 
carried out, it is removed, and these are prevented from changing. 
[0035]Then, a mask is carried out using photolithographic technique, the polysilicon 46 is 
etched by RIE, and the SHIERU corresponding point 47 is formed in the range of a wrap 
size for a vibration gate. 

[0036] Step 1 1 shows an etching gap formation process. In order to form a vibration gate 
and SHIERU, using hydrofluoric acid and etching the oxide film 45, this process removes 
this, forms the introducing hole 48 and, subsequently also removes the gap 
corresponding points 43 and 44 via this introducing hole 48. Thus, the vibration gate 16, 
the fixed end 14, and SHIERU 49 are formed. 

[0037]Step 12 shows a vacuum lock process. This process forms the SHIERU 49, 
introducing hole 48, and insulator layer 35 top by a thickness of about about 5000 A with 



the poiysiiicon 50 in a vacuum, and holds the inside of SHIERU 49 to a vacuum. 
[0038]Step 13 shows a contact hole formation process. The opening of some of gate 
oxides 31 in the upper part of the source part 32 and the drain part 33, insulator layers 
35, and poiysiiicon 50 is carried out using photolithographic technique and RIE, and the 
contact holes 51 and 52 are formed. Similarly, the contact hole 54 can be formed also in 
a gate section. 

[0039]Step 14 shows a diaphragm formation process. The pars basilaris ossis occipitalis 

of the substrate 30 of a silicon single crystal is etched, and the diaphragm 53 is formed 

so that a center section may turn into a thin-walled part which becomes heavy-gage in 

the circumference with thin meat using potassium hydrate (KOH) liquid. 

[0040] Step 15 shows a bonding process. The electrodes 13 and 12 made from aluminum 

are formed in the contact holes 51 and 52. The above is a manufacturing method which 

covers the oscillating gauge of an oscillating-type transducer by shell, and forms a 

diaphragm. 

[0041] 

[ProblemCs) to be Solved by the Invention] However, there are the following problems in 
such a structural form transducer formed on the semiconductor substrate using 
ultra-fine processing technology (micromachining). 

[0042] 1) In order to use the silicon oxide 36 and 41 for a sacrifice layer at the process of 
producing structures, such as the vibration gate 16, it is necessary to etch with 
hydrofluoric acid at the process of removing this for a long time. Although it is necessary 
to protect the film which I do not want to provide in the silicon substrate 11 side and to 
etch the gate oxide 19 required as an insulator layer etc. at this time by the gate oxide 
19 and the high protective film 18 of hydrofluoric acid-proof nature of the same silicon 
nitride film 18 grade that is an insulating material, Sufficient corrosion resistance was 
not acquired. 

[0043]2) Furthermore, if the gate oxide 19 is protected by the high protective film of 
hydrofluoric acid-proof nature, such as a silicon nitrogen-ized film, since level is made to 
an interface with the gate oxide 19, by the film of silicon nitride film 18 grade, The 
absolute value of the threshold voltage of the portion equivalent to FET becomes large, 



and and ************** and variation become large. Since the level of this interface is 
unstable, it causes degradation of electrical properties, such as a drift. 
[0044]In this structure, since the electrode section equivalent to the gate of the usual 
MOSFET is not in contact with an insulator layer, a result which an electric potential 
gradient occurs, and the potential near the sauce falls horizontally in an insulator layer, 
therefore pushes up threshold voltage has been brought. 

[0045] For this reason, when the operating point was fixed, the size of drain current had 
a problem out of which dispersion comes or which a drift produces. 
3) There is a problem that the vibration gate 16 will adhere to the silicon substrate 11, 
working [ in a manufacturing process or after completion ], and rigid small beam 
structure was seldom able to be produced. 

[0046] However, if it is going to acquire a big frequency change rate when it is going to 

produce the oscillating-type sensor of the high sensitivity which has beam structure, 

Although thickness must be made [ length / of a beam ] thin, since such a beam had small 

rigidity and it adhered to a silicon substrate easily for a long time, it was difficult to 

produce a high sensitivity oscillating-type sensor. 

[0047]The following solutions were adopted to the above problems. 

1) The corrosion resistance of a polysilicon film over hydrofluoric acid solution is strong 

enough as compared with silicon nitride film 18 grade, and although the silicon oxide 36 

and 41 of a sacrifice layer is removed and a structure is formed, it is provided with 

sufficient corrosion resistance. 

[0048]2) It is thought that the cause of the instability of electrical properties, such as a 
drift, is mainly the interface state density between the insulator layer 1 8 and the oxide 
film 19. Then, when the polysilicon film in which an interface state with the oxide film 1 9 
is stable, and has tolerance strong against hydrofluoric acid instead of the insulator layer 
18 was used, conventionally, in addition to the ordinary characteristic, the drift was 
almost lost and dispersion in threshold voltage was also able to be lessened. 
[0049]ln addition, if impurities, such as boron or Lynn, are introduced into the channel 
part of a polysilicon film, a threshold can be stabilized small. 
[0050] 2) Two of the followings are mainly one of causes of adhesion. 



** The suction force between molecules Cor atom) committed when the vibration gate 1 6 
and the substrate 1 1 contact, 

** Static electricity with which the insulator 19 is tinged by pouring an electric charge 
into the insulator 19 by causes, such as friction. 

[0051]The following measures were performed as a method of solving these. ** If 
attached, the relation of the surface roughness of an attachment phenomenon and the 
substrate 1 1 was investigated, and when surface roughness was large, it solved using the 
ability of adhesion not to get up easily. 

[0052]** If attached, it is the semi insulating polysilicon film to which at least one place 
was connected in the substrate 11 or the vibration gate 16, and solved by covering the 
surface of the substrate 1 1 . 

[0053]Gate dielectric film is protected, and the purpose of this invention can prevent a 
drift, and is to provide the oscillating-type transducer which can prevent adhesion of a 
vibration gate, and its manufacturing method. 
[0054] 

[Means for Solving the Problem]In an oscillating-type transducer which measures 
distortion added to both ends of this vibration gate when this invention measured 
resonance frequency of a vibration gate where (1) both ends were fixed to a substrate, in 
order to attain this purpose, A substrate of a semiconductor which has the 1st 
conduction type type, a drain which is formed in the surface of this substrate and has the 
2nd conduction type type with said reverse conduction type type, and a channel inserted 
with sauce, This gate oxide [ which was formed on the surface of said substrate ], and 
gate oxide top A wrap polysilicon protective film, Are fixed to said substrate, and both 
ends cover, are arranged [ hold a gap from the surface of this polysilicon protective film 
and ], and said drain, sauce, and a channel so that it may consist of polysilicon and can 
be displaced by self-oscillation. An oscillating-type transducer possessing a tabular 
conductive vibration gate displaced according to electrostatic force produced between 
these drains. 

(2) The oscillating-type transducer according to claim 1, wherein at least one place 
possesses a polysilicon protective film electrically connected to said semiconductor 



substrate or said vibration gate. 

(3) The oscillating-type transducer possessing a conduction part formed in a portion of 
said poiysiiicon protective film which counters said channel by spreading an impurity 
according to claim 1 or 2. 

(4) The osciliating-type transducer possessing SHIERU by which an inside of a cover was 
held in said vibration gate at a vacuum according to claim t, 2, or 3. 

(5) A manufacturing method of an oscillating-type transducer having the following 
processes in a manufacturing method of an oscillating-type transducer which measures 
distortion added to both ends of this vibration gate when both ends measured resonance 
frequency of a vibration gate fixed to a substrate. 

(a) A gate oxide formation process which forms gate oxide on a substrate of a 
semiconductor which has the 1 st conduction type type. 

(b) An ion implantation process which carries out the ion implantation of the impurity 
used as the 2nd conduction type type to a predetermined region corresponding to sauce, 
a drain, or a lead part of a gate. 

(c) A poiysiiicon protection film formation process which forms a poiysiiicon protective 
film on said gate oxide. 

(d) The 1st sacrifice layer oxide film formation process which forms the 1st sacrifice 
iayer oxide film on this poiysiiicon protective film. 

(e) Form a poiysiiicon film on this 1st sacrifice layer oxide film. Then, an impurity which 
serves as the 2nd conduction type type for addition of conductivity is doped. A beam 
building process of etching this poiysiiicon film and forming a beam corresponding to a 
vibration gate. 

(f) The 2nd sacrifice layer oxide film formation process which forms the 2nd sacrifice 
layer oxide film on said 1st sacrifice layer oxide film and said beam. 

(g) A gap corresponding point formation process which etches said 1st and 2nd sacrifice 
layer oxide film, and forms a gap corresponding point. 

(h) A film formation process corresponding to a gap which forms an oxide film 
corresponding to a gap as a sacrifice layer in the whole surface including a said 
poiysiiicon protective film and gap corresponding point top. 



(i) Form a polysilicon film on an oxide film corresponding to this gap. A shell 
corresponding point formation process which etches this polysilicon film and forms a 
shell corresponding point. 

0) An etching gap formation process of etching an oxide film corresponding to said gap, 
forming an introducing hole, and also removing said gap corresponding point via this 
introducing hole. 

(k) A vacuum lock process of forming said said shell corresponding point, said introducing 
hole, and polysilicon protective film top with a polysilicon film, and holding an inside of 
shell to a vacuum in a vacuum. 

(I) Carry out etching removal of some of said gate oxides in the upper part of said source 
part and said drain part, said polysilicon protective films, and said polysilicon films, carry 
out an opening, and form a contact hole. Then, an electrode formation process which 
forms a pad portion in this contact hole part, and wires by carrying out bonding by a gold 
streak. 

(m) A diaphragm formation process which etches a pars basilaris ossis occipitalis of a 
substrate of a semiconductor which has said 1st conduction type type, and forms a 
diaphragm. 
[0055] 

[Embodiment of the Inventionl Drawing 1 i s an important section composition explanatory 
view of one example of this invention. In a figure, the composition of the same sign as 
drawing 20 expresses the same function. Hereafter, only drawing 20 and a different part 
are explained. 61 is a wrap polysilicon protective film about the gate oxide 19 top. 
[0056]ln the above composition, since electronegative potential is impressed to the 
vibration gate 16 which functions as a gate from DC power supply E2, it is pushed aside 
by the electron inside the silicon substrate 1 1 from the surface under the vibration gate 
16, and an electron hole can be conversely drawn near to the surface. 
[0057]Channel CNN2 which is a conduction layer of thin P type will be formed in the 
surface of the electron hole CP type) which was able to be drawn near, between the 
drains D (P type) will be connected with P type to the sauce S (P type), and, for this 
reason, current \ di flows between the sauce S and the drain D. 



[0058] The voltage of the drain D generated by this current i d£ , The electrostatic suction 
force between the vibration gate 16 and the drain D is changed by the electrical change 
which received the phase shift and received this phase shift by drain resistance R D and 
electric capacity C D formed between a drain and the silicon substrate 11, and interval x 2 
is changed. 

[0059]The thickness of channel CNN2 is changed by change of this interval x 2 , current i d2 
is changed by this, and this causes the electrical change of a drain. Although this is 
repeated and it oscillates, this oscillation is continued by selecting so that the product 
(omegaRpCp) of drain resistance R 0> the drain D and electric capacity C D between the 
silicon substrates 11, and oscillation angular velocity omega of an oscillation may 
become very large compared with 1. 

[0060]In the state where self-oscillation is maintained as mentioned above, if pressure 
P M is impressed to the silicon substrate 11, distortion by this pressure P M will be added 
to the vibration gate 16 via the fixed ends 14 and 15 which fix the vibration gate 16, and 
character frequency will change corresponding to this. Therefore, the value of pressure 
P u is detectable by taking out change of this character frequency. 
[0061]As a result, the polysilioon protective film 61 formed in the outermost surface of 
(1) board 11 structure, In [ the corrosion resistance of hydrofluoric acid solution is 
enough, and 3 the manufacturing process of the vibration gate 1 6, at the time of sacrifice 
layer etching, the gate oxide 19 is exposed to hydrofluoric acid solution, and element 
structure is not destroyed. 

[0062] (2) Since the polysilioon protective film 61 can do an interface state with the gate 
oxide 1 9 good, dispersion in a threshold is pressed down and the oscillating-type 
transducer from which electric stability — a drift hardly occurs — is obtained is 
obtained. 

[00 633(3) If the polysilioon protective film 61 grows up thickness thickly, as for it, minute 
unevenness is made on the surface, and it can change surface roughness. The vibration 
gate 1 6 was able to make it hard to lower surface adhesion energy and to adhere by using 
the polysilioon protective film 61, as a result of investigating the relation between this 
surface roughness and adhesion by experiment. 



[0064]At the process before separating the structure of the silicon of vibration gate 1 6 
grade by sacrifice layer etching, since the polysilicon protective film 61 is formed, the 
vibration gate 16 can already be prevented from adhering to the silicon substrate 11 
according to the sacrifice layer etching process of separation. 

[0065] Since the sacrifice-layer-etching introducing hole §6 can be narrowed, in this 
structure at a vacuum lock process. The polysilicon 87 for a vacuum lock adheres to the 
peripheral face of the vibration gate t6, the remains tension distortion of the vibration 
gate 16 cannot be eased, or sectional shape cannot change thickly, and dispersion in the 
resonance frequency of the vibration gate 16 can be stopped small. 
[0066]By next, the semi insulating polysilicon film protective film 61 electrically [ at least 
one place ] connected to the semiconductor substrate 11 or the vibration gate 16. By 
factors, such as static electricity, if the surface of the substrate 1 1 is covered, even if 
an electric charge is poured into the gate oxide 1 9, electrification of an electric charge 
can be suppressed and the oscillating-type transducer which can prevent adhesion on 
the substrate 11 of the vibration gate 16 and the wall surface of the shell 23 by static 
electricity can be obtained. 

[0067]Next, if the conduction part by which the impurity was formed in the portion of the 
polysilicon protective film 61 which counters channel CNN2 by being spread is provided, 
the oscillating-type transducer which can stabilize a threshold small will be obtained. 
[00 683The vibration gate 16 is covered, if SHIERU 23 by which the inside was held at the 
vacuum is formed, Q value of vibration of the vibration gate 16 can be made high, and a 
highly precise oscillating-type transducer can be obtained. 

[0069]Next, the manufacturing method which manufactures the oscillating gauge 22 as a 
component of such an oscillating-type transducer is explained using the manufacturing 
process figure shown in drawing 1 5 f rom drawing 2 . 

[0070](1) Drawing 2 shows a gate oxide formation process. On the substrate 71 of the 
silicon single crystal of n form, the gate oxide 72 is formed at a thickness of about 500 A, 
for example. 

[0071](2) Drawing 3 shows an ion implantation process. Here, as p type impurities, the 
ion implantation of the boron is carried out to the predetermined region corresponding to 



the sauce 73, the drain 74, or the lead part of a gate, and it is made into it. 
[0072](3) Drawing 4 is carrying out the ion implantation of the boron to the channel 
section 75 in the shallow depth if needed, and can control the resistance between the 
sauce 73-drains 74 again. 

[0073](4) Drawing 5 s hows a polysilicon protection film formation process. In this 
process, to the hydrofluoric acid (HF) used by a post process, it is strong, and the duty 
of the protective film of the gate oxide 72 is achieved, and tolerance forms the 
polysiiicon protective film 76 which is a stable film on the gate oxide 72 by a thickness of 
about about 5000 A. 

[0Q74](5) Drawing 6 shows the 1st sacrifice layer oxide film formation process. This 
process first, The 1st sacrifice layer oxide film 77 is formed on the polysilicon protective 
film 76 for example, by the CVD (Chemical Vapor Deposition) method at a thickness of 
about 5000 A as a sacrifice layer of the bottom for forming an opening in the 
circumference of a vibration gate eventually. 

[0075](6) Drawing 7 shows a beam building process. This process is a previous process 
for forming the vibration gate 16 eventually. First, the polysilicon film 78 (not shown) is 
formed, for example by a thickness of about 1 micrometer on the 1st sacrifice layer oxide 
fiim 77. Then, boron is doped in order to give conductivity. 

[0076]Next, after making a mask the portion corresponding to the vibration gate 16, with 
photolithographic technique by RIE (Reactive Ion Etching). The polysilicon 78 (not 
shown) is etched into predetermined shape, and the tabular beam 79 which serves as the 
vibration gate 16 eventually is formed. 

[0077](7) Drawing 8 shows the 2nd sacrifice layer oxide film formation process. This 
process forms the 2nd sacrifice layer oxide film 81 on the 1st sacrifice layer oxide film 77 
and the beam 79, for example with a CVD method at a thickness of about 5000 A as a 
sacrifice layer of the portion except the bottom for forming an opening in the 
circumference of the vibration gate 16 eventually first. 

[0 0783(8) Drawing 9 shows a gap corresponding point formation process. First, with 
photolithography technique, in the center section of the vibration gate 16, after carrying 
out the mask of the neighborhood of the beam 79, the 1st sacrifice layer oxide film 77 



and the 2nd sacrifice layer oxide film 81 of these circumferences are etched with 
hydrofluoric acid, and the gap corresponding point 82 is formed. 

[0O79](9) Drawing 10 shows the film formation process corresponding to a gap. This 
process is about about 500 A in thickness, and forms in the whole surface the oxide fitm 

83 corresponding to the gap as a sacrifice layer for introducing an etching reagent used 
by a post process with a CVD method including the polysilicon protective film 76 and gap 
corresponding point 82 top. 

[0080K10) Drawing 1 1 shows a shell corresponding point formation process. On the oxide 
film 83 corresponding to the gap formed by drawing 10 , the polysilicon film 84 (not 
shown) is formed so that it may become a thickness of about 1 micrometer. 
[0O81]Then, a mask is carried out using photolithography technique, the polysilicon film 

84 is etched by RIE, and the shell corresponding point 85 is formed in the range of a wrap 
size for the vibration gate 16. 

[0082](11) Drawing 12 shows an etching gap formation process. Using hydrofluoric acid 
and etching the oxide film 83 corresponding to a gap, in order to form the vibration gate 
16 and the shell corresponding point 85, this process removes this, forms the introducing 
hole 86 and, subsequently also removes the gap corresponding point 82 via this 
introducing hole 86. Thus, the vibration gate 16 and the shell corresponding point 85 are 
formed. 

[0083](12) Drawing 13 shows a vacuum lock process. In a vacuum, this process forms the 
shell corresponding point 85, introducing hole 86, and polysilicon protective film 76 top 
by a thickness of about about 1 micrometer with the polysilicon film 87, and holds the 
inside of the shell 23 to a vacuum. 

[0084](13) Drawing 14 s hows the process of forming an electrode. The opening of some 
of gate oxides 72 in the upper part of the source part 73 and the drain part 74, polysilicon 
protective films 76, and polysilicon films 87 is carried out using photolithography 
technique and RIE, and the contact holes 88 and 89 are formed. 

[0085]Then, aluminum is formed to the contact holes 88 and 89 by sputtering process, 
and the pad portions 91 and 92 are formed in them using photography art. It wires by 
carrying out bonding by a gold streak. 



[0086](14) Drawing 15 shows a diaphragm formation process. The pars basilaris ossis 
occipitalis of the substrate 71 of a silicon single crystal is etched, and the diaphragm 24 
is formed so that a center section may turn into a thin-wailed part which becomes 
heavy-gage in the circumference with thin meat using potassium hydrate (KOH) liquid. 
[0087]The above is a manufacturing method which covers the oscillating gauge 62 of an 
oscillating-type transducer by the shell 23. and forms the diaphragm 24. 
[0088]According to the manufacturing method of above this inventions, gate dielectric 
film can be protected, a drift can be prevented and the manufacturing method of the 
oscillating-type transducer which can manufacture cheaply and certainly the 
oscillating-type transducer which can prevent adhesion of a vibration gate using the 
conventional semiconductor process can be obtained. 
[0089] 

[Effect of the Invention]As mentioned above, the polysilicon protective film which was 
formed in the outermost surface of (1) substrate structure according to the 1st claim of 
this invention as explained in detail with the example, In [ the corrosion resistance of 
hydrofluoric acid solution is enough and ] the manufacturing process of a vibration gate, 
at the time of sacrifice layer etching, gate oxide is exposed to hydrofluoric acid solution, 
and element structure is not destroyed. 

[0O90](2) Since the polysilicon protective film can do an interface state with gate oxide 
good, dispersion in a threshold is pressed down and the oscillating-type transducer from 
which electric stability a drift hardly occurs — is obtained is obtained. 
[0091 ](3) If a polysilicon protective film grows up thickness thickly, as for it, minute 
unevenness is made on the surface, and it can change surface roughness. As a result of 
investigating the relation between this surface roughness and adhesion by experiment, 
by using a polysilicon protective film, surface adhesion energy was able to be lowered 
and it was able to be made for a vibration gate not to adhere. 

[0O92]At the process before separating the structure of silicon, such as a vibration gate, 
by sacrifice layer etching, since the polysilicon protective film is formed, a vibration gate 
can already be prevented from adhering to a silicon substrate according to the sacrifice 
layer etching process of separation. 



[0093]Since a sacrifice-layer- etching introducing hole can be narrowed, in this structure 
at a vacuum lock process, Polysilicon for a vacuum lock adheres to the peripheral face of 
a vibration gate, the remains tension distortion of a vibration gate cannot be eased, or 
sectional shape cannot change thickly, and dispersion in the resonance frequency of a 
vibration gate can be stopped small. 

[0094]According to the 2nd claim of this invention, by factors, such as static electricity, 
even if an electric charge is poured into gate oxide, at least one place A semiconductor 
substrate. Or by the semi insulating polysilicon film protective film electrically connected 
to the vibration gate, electrification of an electric charge can be suppressed for the gate 
oxide surface by a wrap, and the oscillating-type transducer which can prevent adhesion 
in the substrate and shell wall side of a vibration gate by static electricity can be 
obtained. 

[0095]Since the conduction part by which the impurity was formed in the portion of the 
polysilicon film which counters a channel by being spread was provided according to the 
3rd claim of this invention, the oscillating-type transducer which can stabilize a 
threshold small is obtained. 

[0096] Since SHIERU by which the inside of a cover was held in the vibration gate at the 
vacuum was provided according to the 4th claim of this invention, Q value of vibration of 
a vibration gate can be made high, and a highly precise oscillating-type transducer can 
be obtained. 

[0097]According to the 5th claim of this invention, gate dielectric film can be protected, 
a drift can be prevented and the manufacturing method of the oscillating-type 
transducer which can manufacture cheaply and certainly the oscillating-type transducer 
which can prevent adhesion of a vibration gate using the conventional semiconductor 
process can be obtained. 

[0098]Therefore, according to this invention, gate dielectric film can be protected, a drift 
can be prevented and the oscillating-type transducer which can prevent adhesion of a 
vibration gate, and its manufacturing method can be realized. 



TECHNICAL FIELD 



[Field of the Invention]Gate dielectric film is protected, and this invention can prevent a 
drift, and relates to the oscillating-type transducer which can prevent adhesion of a 
vibration gate, and its manufacturing method. 



PRIOR ART 



[Description of the Prior Art] Drawing 16 is a theoretic composition explanatory view of 
the conventional example currently generally used conventionally, is the example using 
the oscillating-type transducer as a pressure sensor, and is shown in JP,7-30128,A, for 
example. 

[0003]As for the silicon substrate 1, for example, a conduction type type is formed in n 
form, the electrode 2 is fixed here, and the electrode 2 is connected to common potential 
point COM. The impurity of p form is spread on the upper surface of this silicon 
substrate 1 , the sauce S is formed in it, and the electrode 3 for taking out the potential 
of the sauce S here is formed in it. Pressure P M which should be measured is impressed 
to the undersurface of this silicon substrate 1. 

[0004]Only the prescribed interval W is left to this sauce S, similarly the impurity of p 
form is spread on the upper surface of the silicon substrate 1, the drain D is formed, and 
the electrode 4 for taking out the potential of the drain D is formed here. 
[0005]Only x , is left above the portion of the prescribed interval W of the silicon 
substrate 1 , the heights 5 and 6 are formed in it, and the both ends of the vibration gate 
7 (the numerals which 0 become expedient may be used) which functions as a tabular 
vibrator to which the impurity was spread and conductivity was given are being fixed to 
the heights 5 and 6, such as this. 

[0006]That is, although only x , is left and arranged except for both ends and the 
vibration gate 7 and the silicon substrate 1 are not illustrated by the silicon substrate 1 
corresponding to this vibration gate 7, channel CNN1 is formed between the drain D and 



the sauce S. 

[0007] Between the electrode 4 and common potential point COM, the resistance R1 and 
DC power supply E1 are connected in series, and the potential of the drain D is held to 
common potential point COM at negative potential. It is connected to the vibration gate 
7 so that DC power supply E2 may become negative potential to common potential point 
COM. 

[0008] Drawing 17 is an explanatory view explaining operation of drawing 16 . It has 
composition including the section of the silicon substrate 1 seen from the longitudinal 
direction of the vibration gate 7. Since electronegative potential is impressed to the 
vibration gate 7 which functions as a gate from DC power supply E2, as shown in drawing 
1_7, it is pushed aside by the electron inside the silicon substrate 1 ( drawing 17 t he lower 
one) from the surface under the vibrator 7, and an electron hole can be conversely drawn 
near to the surface. 

[0009]Channel CNN1 which is a conduction layer of thin P type will be formed in the 
surface of the electron hole CP type) which was able to be drawn near, between the 
drains D (P type) will be connected with P type to the sauce S (P type), and, for this 
reason, current i,,, flows between the sauce S and the drain D. 

[0010]The voltage of the drain D generated by this current i d1 , The electrostatic suction 
force between the vibration gate 7 and the drain D is changed by the electrical change 
which received the phase shift and received this phase shift by drain resistance R D and 
electric capacity C D formed between a drain and the silicon substrate 1, and interval x, is 
changed. 

[0011]The thickness of channel CNN1 is changed by change of this interval x,, current i d1 
is changed by this, and this causes the electrical change of a drain. Although this is 
repeated and it oscillates, this oscillation is continued by selecting so that the product 
(omegaR D C D ) of drain resistance R D , the drain D and electric capacity C D between the 
silicon substrates 1 , and oscillation angular velocity omega of an oscillation may become 
very large compared with 1 . 

[0012]In the state where self-oscillation is maintained as mentioned above, if pressure 
P M is impressed to the silicon substrate 1 like a graphic display, distortion by this 



pressure P M will be added to the vibration gate 7 via the heights 5 and 6 which fix the 
vibration gate 7, and character frequency will change corresponding to this. Therefore, 
the value of pressure P M is detectable by taking out change of this character frequency. 
[0013]The perspective view and drawing 1 9 w hich drawing 18 shows the composition of 
the concrete example of drawing 1 6 a re a sectional view near [ the ] the center section. 
However, the vibration gate is omitted about wrap shell portions and a diaphragm portion. 
Drawing 20 is a whole sectional side elevation in the center portion of a vibration gate. 
[0Q14]In drawing 1 8 , drawing 19 . and drawing 20, the silicon substrate 11, For example, a 
conduction type type is formed in n form, the impurity of p form is spread on the upper 
surface of this silicon substrate 11, the sauce S is formed in it, and the electrode 12 
made from aluminum for taking out the potential of the sauce S is formed here via wiring 
section W s shown by a dotted line. Although not illustrated in the undersurface of this 
silicon substrate 11, pressure P M which a diaphragm is formed in recessed shape and 
should measure here is impressed. 

[001 5]Only a prescribed interval is left to this sauce S, similarly the impurity of p form is 
spread on the upper surface of the silicon substrate 11, the drain D is formed, and the 
electrode 13 made from aluminum for taking out the potential of the drain D is formed 
here via wiring section W D shown by a dotted line. 

[0016]Only gap x 2 is left above the silicon substrate 11, the fixed ends 14 and 15 are 
formed in it, and the both ends of the tabular vibration gate 16 of the polysilicon in which 
the impurity was spread and conductivity was given are being fixed to the fixed ends 14 
and 15, such as this, by one. the length of the beam of the vibration gate 16 is L And this 
vibration gate 16 is connected via wiring part W Q shown by the electrode 17 and dotted 
line made from aluminum. 

E0017]That is, except for both ends, the vibration gate 16 and the silicon substrate 11 
leave only gap x 2 , and are arranged, and channel CNN2 is formed between the drain D of 
the silicon substrate 11 and the sauce S corresponding to this vibration gate 16. 
[0018]These drain [ that were formed in the upper surface of the silicon substrate 1 1 ] D, 
and channel CNN2, and the corrosion-resistant high protective film [ as opposed to 
hydrofluoric acid (HF) in the sauce S top ] 18, for example, S i3 N 4 , The two-layer structure 



film 21 which consists of S^N,, S,C. AL^Oj, etc. and the oxide film 19 is formed. The 
protective film 18 is the same insulator as the oxide film 19. 

[0019]And between this two-layer structure film 21 and vibration gate 18, the gap is 
provided so that the vibration gate 1 6 can vibrate up and down considering the fixed ends 
14 and 15 as a paragraph. Thus, the oscillating gauge 22 is constituted. 23 is SHIERU and 
24 is a diaphragm. 

[0020]The point which combines an oscillating gauge and an electronic circuit as shown 
in drawing 18. and constitutes an osciilating-type transducer from old explanation was 
explained. Next, the manufacturing method which manufactures the oscillating gauge 22 
as a component of such an oscillating-type transducer is explained using the 
manufacturing process figure shown in drawing 21 and drawing 22. 

[0021] Although the manufacturing process shown in drawing 22 continues succeeding 
the manufacturing process shown in drawing 21. it is divided into two on [ of 
explanation ] expedient. In the composition shown in drawing 18 . since the section 
structures produced in process of a manufacturing process in the portion of the vibration 
gate 16 and the portion of the fixed ends 14 and 15 which fix this at both ends differ, 
although it is the same process, it separates into right and left and these are illustrated 
according to each. 

[0022]In the section structure of the center section of the vibration gate 16, the 
right-hand side figure of the chart on the left is the section structure of the portion of 
the fixed end 14. Since the portion of the fixed end 15 is the same structure as the 
portion of the fixed end 14, it is omitted. 

[0023] Step 1 shows a gate oxide formation process. The gate oxide 31 is formed on the 
substrate 30 of the silicon single crystal of n form at a thickness of about 500 A, for 
example. In this process, the section structure in the center section and fixed end part 
of a vibration gate is formed identically. Then, it shifts to Step 2. Henceforth, each step 
is gone on according to a step number. 

[0024]Step 2 shows an ion implantation process. Here, the ion implantation of the boron 
is carried out to a predetermined region as p type impurities. This sets prescribed 
interval W„ which is due to form channel CCN in the center section of the vibration gate, 



and the source part 32 (it corresponds to W s of drawing 18 ) and the drain part 33 (it 
corresponds to W D of drawing 18 ) of p form are formed, In a fixed end part, the gate lead 
part 34 (it corresponds to W Q of drawing 18) of p form is formed. 

[0025] Step 3 shows a channel formation process. Here, the ion implantation of the boron 
is carried out to the channel section 34 (CCN2) of prescribed interval W N which is due to 
form channel CCN in the center section of the vibration gate in the shallow depth. 
Resistance between source drains is controllable by this to a predetermined value. In 
this case, it is changeless in a fixed end part. 

[0026]Step 4 shows a nitride formation process. In this process, for the protection of the 
gate oxide 31 to the hydrofluoric acid (HF) used by a post process, As the strong 
insulator layer 35, tolerance forms an SjC x N y film on the gate oxide 31 by a thickness of 
about about 1000 A to hydrofluoric acid, for example. 

[0027]Step 5 shows the 1st sacrifice layer oxide film formation process. This process 
forms the oxide film 36 on the insulator layer 35 by the CVD (Chemical Vapour 
Deposition) method at a thickness of about 5000 A as a sacrifice layer of the bottom for 
forming an opening in the circumference of the vibration gate 16 eventually first. 
[0028]Next f to a fixed end part, the portions of the gate oxide 31 of the portion of the 
schedule in which the fixed end 14 is formed by photolithographic technique, the 
insulator layer 35, and the oxide film 36 are used as the opening 37, and an opening is 
carried out. 

[0029]Step 6 shows polysilicon stage film formation. This process is a previous process 
for forming the vibration gate 1 6 and the fixed end 14 eventually. First, the polysilicon 38 
is formed by a thickness of about 1 micrometer on the oxide film 36 and the opening 37. 
Then, boron is doped in order to give conductivity. 

[0030]Next, after making a mask the portion corresponding to the vibration gate 16, and 
the portion corresponding to the opening 37 with photolithographic technique, The 
support 40 of a Y-globe type is formed in the tabular beam 39 which etches the 
polysilicon 38 into predetermined shape by RIE (Reactive Ion Etching), and serves as a 
vibration gate eventually, and the opening 37. 

[0031]Step 7 shows the 2nd sacrifice layer oxide film formation process. This process 



forms the oxide film 41 on the oxide film 36, the beam 39, and the support 40 with a CVD 
method at a thickness of about 5000 A as a sacrifice layer of the portion except the 
bottom for forming an opening in the circumference of the vibration gate 16 eventually. 
[0032]Step 8 shows an oxide film etching process. First, after carrying out the mask of 
the portion remove the neighborhood of the beam 39 in the center section of the 
vibration gate, and excluding Y character center section 42 of the support 40 near the 
support 40 in a fixed end part with photolithographic technique, the oxide films 36 and 41 
of these circumferences are etched with hydrofluoric acid, and the gap corresponding 
points 43 and 44 are formed. 

[0033]Step 9 shows the stage film formation corresponding to a gap. This process forms 
in the whole surface the oxide film 45 as a sacrifice layer for introducing the etching 
reagent used by a post process with a CVD method including the insulator layer 35 and 
gap corresponding point 43 and 44 top by a thickness of about about 500 A. Then, the 
oxide film 45 on Y character center section 42 is etched and removed using 
photolithographic technique. 

[0034]Step 10 shows a SHIERU corresponding point formation process. The polysilicon 
46 is formed so that it may become a thickness of about 1 micrometer on the oxide film 
45 etc. which were formed at Step 9. Then, short time heat treatment of the stress which 
remains in polysilicon of SHIERU and a vibration gate by RTA (Rapid Thermal Aneal) is 
carried out, it is removed, and these are prevented from changing. 
[0035]Then, a mask is carried out using photolithographic technique, the polysilicon 46 is 
etched by RIE, and the SHIERU corresponding point 47 is formed in the range of a wrap 
size for a vibration gate. 

[0036]Step 1 1 shows an etching gap formation process. In order to form a vibration gate 
and SHIERU, using hydrofluoric acid and etching the oxide film 45, this process removes 
this, forms the introducing hole 48 and, subsequently also removes the gap 
corresponding points 43 and 44 via this introducing hole 48. Thus, the vibration gate 16, 
the fixed end 14, and SHIERU 49 are formed. 

[0037]Step 12 shows a vacuum lock process. This process forms the SHIERU 49, 
introducing hole 48, and insulator layer 35 top by a thickness of about about 5000 A with 



the poiysilioon 50 in a vacuum, and holds the inside of SHIERU 49 to a vacuum. 
[0038] Step 13 shows a contact hole formation process. The opening of some of gate 
oxides 31 in the upper part of the source part 32 and the drain part 33, insulator layers 
35, and polysilicon 50 is carried out using photolithographic technique and RIE, and the 
contact holes 51 and 52 are formed. Similarly, the contact hole 54 can be formed also in 
a gate section. 

[0039]Step 14 shows a diaphragm formation process. The pars basilaris ossis occipitalis 
of the substrate 30 of a silicon single crystal is etched, and the diaphragm 53 is formed 
so that a center section may turn into a thin-walled part which becomes heavy-gage in 
the circumference with thin meat using potassium hydrate (KOH) liquid, 
[0040]Step 15 shows a bonding process. The electrodes 13 and 12 made from aluminum 
are formed in the contact holes 51 and 52. The above is a manufacturing method which 
covers the oscillating gauge of an oscillating-type transducer by shell, and forms a 
diaphragm. 



EFFECT OF THE INVENTION 



[Effect of the Invention]As mentioned above, the polysilicon protective film which was 
formed in the outermost surface of (1) substrate structure according to the 1 st claim of 
this invention as explained in detail with the example, In [ the corrosion resistance of 
hydrofluoric acid solution is enough and ] the manufacturing process of a vibration gate, 
at the time of sacrifice layer etching, gate oxide is exposed to hydrofluoric acid solution, 
and element structure is not destroyed. 

[0090](2) Since the polysilicon protective film can do an interface state with gate oxide 
good, dispersion in a threshold is pressed down and the oscillating-type transducer from 
which electric stability — a drift hardly occurs ~ is obtained is obtained. 
[0091](3) If a polysilicon protective film grows up thickness thickly, as for it, minute 
unevenness is made on the surface, and it can change surface roughness. As a result of 
investigating the relation between this surface roughness and adhesion by experiment, 



by using a polysilicon protective film, surface adhesion energy was able to be lowered 
and it was able to be made for a vibration gate not to adhere. 

[0092]At the process before separating the structure of silicon, such as a vibration gate, 
by sacrifice layer etching, since the polysilicon protective film is formed, a vibration gate 
can already be prevented from adhering to a silicon substrate according to the sacrifice 
layer etching process of separation. 

[0O93]Since a sacrifice-layer-etching introducing hole can be narrowed, in this structure 
at a vacuum lock process. Polysiiicon for a vacuum lock adheres to the peripheral face of 
a vibration gate, the remains tension distortion of a vibration gate cannot be eased, or 
sectional shape cannot change thickly, and dispersion in the resonance frequency of a 
vibration gate can be stopped small. 

[0094]According to the 2nd claim of this invention, by factors, such as static electricity, 
even if an electric charge is poured into gate oxide, at least one place A semiconductor 
substrate, Or by the semi insulating polysilicon film protective film electrically connected 
to the vibration gate, electrification of an electric charge can be suppressed for the gate 
oxide surface by a wrap, and the oscillating-type transducer which can prevent adhesion 
in the substrate and shell wall side of a vibration gate by static electricity can be 
obtained. 

[0O95jSince the conduction part by which the impurity was formed in the portion of the 
polysilicon film which counters a channel by being spread was provided according to the 
3rd claim of this invention, the oscillating-type transducer which can stabilize a 
threshold small is obtained. 

[0096]Since SHIERU by which the inside of a cover was held in the vibration gate at the 
vacuum was provided according to the 4th claim of this invention, Q value of vibration of 
a vibration gate can be made high, and a highly precise oscillating-type transducer can 
be obtained. 

[0097]According to the 5th claim of this invention, gate dielectric film can be protected, 
a drift can be prevented and the manufacturing method of the oscillating-type 
transducer which can manufacture cheaply and certainly the oscillating-type transducer 
which can prevent adhesion of a vibration gate using the conventional semiconductor 



process can be obtained. 

[0098]Therefore, according to this invention, gate dielectric film can be protected, a drift 
can be prevented and the oscillating-type transducer which can prevent adhesion of a 
vibration gate, and its manufacturing method can be realized. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, there are the following problems in 
such a structural form transducer formed on the semiconductor substrate using 
ultra-fine processing technology (micromachining). 

[0042] 1) In order to use the silicon oxide 36 and 41 for a sacrifice layer at the process of 
producing structures, such as the vibration gate 16, it is necessary to etch with 
hydrofluoric acid at the process of removing this for a long time. Although it is necessary 
to protect the film which I do not want to provide in the silicon substrate 11 side and to 
etch the gate oxide 19 required as an insulator layer etc. at this time by the gate oxide 
19 and the high protective film 18 of hydrofluoric acid-proof nature of the same silicon 
nitride film 18 grade that is an insulating material, Sufficient corrosion resistance was 
not acquired, 

[0043]2) Furthermore, if the gate oxide 19 is protected by the high protective film of 
hydrofluoric acid-proof nature, such as a silicon nitrogen-ized film, since level is made to 
an interface with the gate oxide 19. by the film of silicon nitride film 18 grade, The 
absolute value of the threshold voltage of the portion equivalent to FET becomes large, 
and and ************** and variation become large. Since the level of this interface is 
unstable, it causes degradation of electrical properties, such as a drift. 
[0044]In this structure, since the electrode section equivalent to the gate of the usual 
MOSFET is not in contact with an insulator layer, a result which an electric potential 
gradient occurs, and the potential near the sauce falls horizontally in an insulator layer, 
therefore pushes up threshold voltage has been brought. 

[0045]For this reason, when the operating point was fixed, the size of drain current had 



a problem out of which dispersion comes or which a drift produces. 
3) There is a problem that the vibration gate 16 will adhere to the silicon substrate 11, 
working [ in a manufacturing process or after completion ], and rigid small beam 
structure was seldom able to be produced. 

[00463However, if it is going to acquire a big frequency change rate when it is going to 

produce the oscillating-type sensor of the high sensitivity which has beam structure, 

Although thickness must be made [ length / of a beam ] thin, since such a beam had smail 

rigidity and it adhered to a silicon substrate easily for a long time, it was difficult to 

produce a high sensitivity oscillating-type sensor. 

[0047]The following solutions were adopted to the above problems. 

1) The corrosion resistance of a polysilicon film over hydrofluoric acid solution is strong 

enough as compared with silicon nitride film 18 grade, and although the silicon oxide 36 

and 41 of a sacrifice layer is removed and a structure is formed, it is provided with 

sufficient corrosion resistance. 

[0048]2) It is thought that the cause of the instability of electrical properties, such as a 

drift, is mainly the interface state density between the insulator layer 18 and the oxide 

film 19. Then, when the polysilicon film in which an interface state with the oxide film 19 

is stable, and has tolerance strong against hydrofluoric acid instead of the insulator layer 

18 was used, conventionally, in addition to the ordinary characteristic, the drift was 

almost lost and dispersion in threshold voltage was also able to be lessened. 

[0049]In addition, if impurities, such as boron or Lynn, are introduced into the channel 

part of a polysilicon film, a threshold can be stabilized small. 

f_0050]2) Two of the foilowings are mainly one of causes of adhesion. 

** The suction force between molecules (or atom) committed when the vibration gate 16 

and the substrate 1 1 contact. 

** Static electricity with which the insulator 19 is tinged by pouring an electric charge 
into the insulator 19 by causes, such as friction. 

[0051 ]The following measures were performed as a method of solving these. ** If 
attached, the relation of the surface roughness of an attachment phenomenon and the 
substrate 1 1 was investigated, and when surface roughness was large, it solved using the 



ability of adhesion not to get up easily. 

[0052]** If attached, it is the semi insulating polysilicon film to which at least one place 
was connected in the substrate 11 or the vibration gate 16, and solved by covering the 
surface of the substrate 1 1 . 

[0053]Gate dielectric film is protected, and the purpose of this invention can prevent a 
drift, and is to provide the oscillating-type transducer which can prevent adhesion of a 
vibration gate, and its manufacturing method. 



MEANS 



[Means for Solving the Problem]ln an oscillating-type transducer which measures 
distortion added to both ends of this vibration gate when this invention measured 
resonance frequency of a vibration gate where (1 ) both ends were fixed to a substrate, in 
order to attain this purpose, A substrate of a semiconductor which has the 1st 
conduction type type, a drain which is formed in the surface of this substrate and has the 
2nd conduction type type with said reverse conduction type type, and a channel inserted 
with sauce. This gate oxide [ which was. formed on the surface of said substrate ], and 
gate oxide top A wrap poiysilicon protective film, Are fixed to said substrate, and both 
ends cover, are arranged [ hold a gap from the surface of this polysilicon protective film 
and ], and said drain, sauce, and a channel so that it may consist of polysilicon and can 
be displaced by self-oscillation. An oscillating-type transducer possessing a tabular 
conductive vibration gate displaced according to electrostatic force produced between 
these drains. 

(2) The oscillating-type transducer according to claim 1, wherein at least one place 
possesses a polysilicon protective film electrically connected to said semiconductor 
substrate or said vibration gate. 

(3) The oscillating-type transducer possessing a conduction part formed in a portion of 
said polysilicon protective film which counters said channel by spreading an impurity 
according to claim 1 or 2. 



(4) The oscillating-type transducer possessing SHIERU by which an inside of a cover was 
held in said vibration gate at a vacuum according to claim 1 . 2, or 3. 

(5) A manufacturing method of an oscillating-type transducer having the following 
processes in a manufacturing method of an oscillating-type transducer which measures 
distortion added to both ends of this vibration gate when both ends measured resonance 
frequency of a vibration gate fixed to a substrate. 

(a) A gate oxide formation process which forms gate oxide on a substrate of a 
semiconductor which has the 1 st conduction type type. 

(b) An ion implantation process which carries out the ion implantation of the impurity 
used as the 2nd conduction type type to a predetermined region corresponding to sauce, 
a drain, or a lead part of a gate. 

Cc) A polysilicon protection film formation process which forms a polysilicon protective 
film on said gate oxide. 

(d) The 1st sacrifice layer oxide film formation process which forms the 1st sacrifice 
layer oxide film on this polysilicon protective film. 

(e) Form a polysilicon film on this 1st sacrifice layer oxide film. Then, an impurity which 
serves as the 2nd conduction type type for addition of conductivity is doped. A beam 
building process of etching this polysilicon film and forming a beam corresponding to a 
vibration gate. 

(f) The 2nd sacrifice layer oxide film formation process which forms the 2nd sacrifice 
layer oxide film on said 1st sacrifice layer oxide film and said beam. 

(g) A gap corresponding point formation process which etches said 1st and 2nd sacrifice 
layer oxide film, and forms a gap corresponding point. 

(h) A film formation process corresponding to a gap which forms an oxide film 
corresponding to a gap as a sacrifice layer in the whole surface including a said 
polysilicon protective film and gap corresponding point top. 

Ci) Form a polysilicon film on an oxide film corresponding to this gap. A shell 
corresponding point formation process which etches this polysilicon film and forms a 
shell corresponding point. 

(j) An etching gap formation process of etching an oxide film corresponding to said gap, 



forming an introducing hole, and also removing said gap corresponding point via this 
introducing hole. 

00 A vacuum lock process of forming said said shell corresponding point, said introducing 
hole, and polysiiicon protective film top with a polysilicon film, and holding an inside of 
shell to a vacuum in a vacuum. 

(I) Carry out etching removal of some of said gate oxides in the upper part of said source 
part and said drain part, said polysilicon protective films, and said polysilicon films, carry 
out an opening, and form a contact hole. Then, an electrode formation process which 
forms a pad portion in this contact hole part, and wires by carrying out bonding by a gold 
streak. 

(m) A diaphragm formation process which etches a pars basilaris ossis occipitalis of a 
substrate of a semiconductor which has said 1st conduction type type, and forms a 
diaphragm. 
[0055] 

[Embodiment of the Inventionl Drawing 1 i s an important section composition explanatory 
view of one example of this invention. In a figure, the composition of the same sign as 
drawing 20 e xpresses the same function. Hereafter, only drawing 20 and a different part 
are explained. 61 is a wrap polysilicon protective film about the gate oxide 19 top. 
[0056]In the above composition, since electronegative potential is impressed to the 
vibration gate 16 which functions as a gate from DC power supply E2, it is pushed aside 
by the electron inside the silicon substrate 1 1 from the surface under the vibration gate 
16, and an electron hole can be conversely drawn near to the surface. 
[O057]Channel CNN2 which is a conduction layer of thin P type will be formed in the 
surface of the electron hole (P type) which was able to be drawn near, between the 
drains D (P type) will be connected with P type to the sauce S (P type), and, for this 
reason, current i d2 flows between the sauce S and the drain 0. 

[0058]The voltage of the drain D generated by this current i d2 , The electrostatic suction 
force between the vibration gate 16 and the drain D is changed by the electrical change 
which received the phase shift and received this phase shift by drain resistance R D and 
electric capacity C D formed between a drain and the silicon substrate 11, and interval x 2 



is changed. 

[0059]The thickness of channel CNN2 is changed by change of this interval x 2 , current i dZ 
is changed by this, and this causes the electrical change of a drain. Although this is 
repeated and it oscillates, this oscillation is continued by selecting so that the product 
(omegaR D C D ) of drain resistance R D , the drain D and electric capacity C D between the 
silicon substrates 11, and oscillation anguiar velocity omega of an oscillation may 
become very large compared with 1. 

[0060]Iri the state where self-oscillation is maintained as mentioned above, if pressure 
P M is impressed to the silicon substrate 11, distortion by this pressure P M will be added 
to the vibration gate 16 via the fixed ends 14 and 15 which fix the vibration gate 16, and 
character frequency will change corresponding to this. Therefore, the value of pressure 
P M is detectable by taking out change of this character frequency. 
[0061]As a result, the polysilicon protective film 61 formed in the outermost surface of 
(1) board 11 structure, In [ the corrosion resistance of hydrofluoric acid solution is 
enough, and ] the manufacturing process of the vibration gate 16, at the time of sacrifice 
layer etching, the gate oxide 19 is exposed to hydrofluoric acid solution, and element 
structure is not destroyed. 

[00623(2) Since the polysilicon protective film 61 can do an interface state with the gate 
oxide 19 good, dispersion in a threshold is pressed down and the osciltating-type 
transducer from which electric stability — a drift hardly occurs — is obtained is 
obtained. 

[00633(3) If the polysilicon protective film 61 grows up thickness thickly, as for it, minute 
unevenness is made on the surface, and it can change surface roughness. The vibration 
gate 16 was able to make it hard to lower surface adhesion energy and to adhere by using 
the polysilicon protective film 61, as a result of investigating the relation between this 
surface roughness and adhesion by experiment. 

[00643At the process before separating the structure of the silicon of vibration gate 1 6 
grade by sacrifice layer etching, since the polysilicon protective film 61 is formed, the 
vibration gate 1 6 can already be prevented from adhering to the silicon substrate 1 1 
according to the sacrifice layer etching process of separation. 



[0065]Since the sacrifice-layer-etching introducing hole 86 can be narrowed, in this 
structure at a vacuum lock process. The polysilicon 87 for a vacuum lock adheres to the 
peripheral face of the vibration gate 16, the remains tension distortion of the vibration 
gate 16 cannot be eased, or sectional shape cannot change thickly, and dispersion in the 
resonance frequency of the vibration gate 16 can be stopped small, 
[0066]By next, the semi insulating polysilicon film protective film 61 electrically [ at least 
one place ] connected to the semiconductor substrate 1 1 or the vibration gate 1 6. By 
factors, such as static electricity, if the surface of the substrate 11 is covered, even if 
an electric charge is poured into the gate oxide 1 9, electrification of an electric charge 
can be suppressed and the oscillating-type transducer which can prevent adhesion on 
the substrate 11 of the vibration gate 16 and the wall surface of the shell 23 by static 
electricity can be obtained. 

[0067] Next, if the conduction part by which the impurity was formed in the portion of the 
polysilicon protective film 61 which counters channel CNN2 by being spread is provided, 
the oscillating-type transducer which can stabilize a threshold small will be obtained. 
[0068]The vibration gate 1 6 is covered, if SHIERU 23 by which the inside was held at the 
vacuum is formed, Q value of vibration of the vibration gate 16 can be made high, and a 
highly precise oscillating-type transducer can be obtained. 

[0069] Next, the manufacturing method which manufactures the oscillating gauge 22 as a 
component of such an oscillating-type transducer is explained using the manufacturing 
process figure shown in drawing 1 5 f rom drawing 2 . 

[0070](1) Drawing 2 shows a gate oxide formation process. On the substrate 71 of the 
silicon single crystal of n form, the gate oxide 72 is formed at a thickness of about 500 A, 
for example. 

E0071]{2) Drawing 3 shows an ion implantation process. Here, as p type impurities, the 
ion implantation of the boron is carried out to the predetermined region corresponding to 
the sauce 73, the drain 74, or the lead part of a gate, and it is made into it. 
[0072](3) Drawing 4 is carrying out the ton implantation of the boron to the channel 
section 75 in the shallow depth if needed, and can control the resistance between the 
sauce 73-drains 74 again. 



[0073](4) Drawing S shows a polysilicon protection film formation process. In this 
process, to the hydrofluoric acid (HF) used by a post process, it is strong, and the duty 
of the protective film of the gate oxide 72 is achieved, and tolerance forms the 
polysilicon protective film 76 which is a stable film on the gate oxide 72 by a thickness of 
about about 5000 A. 

[0074](5) Drawing 6 s hows the 1st sacrifice layer oxide film formation process. This 
process first, The 1st sacrifice layer oxide film 77 is formed on the polysilicon protective 
film 76 for example, by the CVD (Chemical Vapor Deposition) method at a thickness of 
about 5000 A as a sacrifice layer of the bottom for forming an opening in the 
circumference of a vibration gate eventually. 

[0075](6) Drawing 7 shows a beam building process. This process is a previous process 
for forming the vibration gate 16 eventually. First, the polysilicon film 78 (not shown) is 
formed, for example by a thickness of about 1 micrometer on the 1 st sacrifice layer oxide 
film 77. Then, boron is doped in order to give conductivity. 

[0O76]Next, after making a mask the portion corresponding to the vibration gate 16, with 
photolithographic technique by R1E (Reactive Ion Etching). The polysilicon 78 (not 
shown) is etched into predetermined shape, and the tabular beam 79 which serves as the 
vibration gate 16 eventually is formed. 

[0O77](7) Drawing 8 s hows the 2nd sacrifice layer oxide film formation process. This 
process forms the 2nd sacrifice layer oxide film 81 on the 1st sacrifice layer oxide film 77 
and the beam 79, for example with a CVD method at a thickness of about 5000 A as a 
sacrifice layer of the portion except the bottom for forming an opening in the 
circumference of the vibration gate 16 eventually first. 

[0078](8) Drawing 9 shows a gap corresponding point formation process. First, with 
photolithography technique, in the center section of the vibration gate 16, after carrying 
out the mask of the neighborhood of the beam 79, the 1st sacrifice layer oxide film 77 
and the 2nd sacrifice layer oxide film 81 of these circumferences are etched with 
hydrofluoric acid, and the gap corresponding point 82 is formed. 

[0079](9) Drawing 10 shows the film formation process corresponding to a gap. This 
process is about about 500 A in thickness, and forms in the whole surface the oxide film 



83 corresponding to the gap as a sacrifice layer for introducing an etching reagent used 
by a post process with a CVD method including the polysilicon protective film 76 and gap 
corresponding point 82 top. 

[0080](10) Drawing 1 1 shows a shell corresponding point formation process. On the oxide 
film 83 corresponding to the gap formed by drawing 10 . the polysilicon film 84 {not 
shown) is formed so that it may become a thickness of about 1 micrometer. 
[0081]Then, a mask is carried out using photolithography technique, the polysilicon film 

84 is etched by RIE, and the shell corresponding point 85 is formed in the range of a wrap 
size for the vibration gate 1 6. 

[0082](1t) Drawing 12 shows an etching gap formation process. Using hydrofluoric acid 
and etching the oxide film 83 corresponding to a gap, in order to form the vibration gate 
1 6 and the shell corresponding point 85, this process removes this, forms the introducing 
hole 86 and, subsequently also removes the gap corresponding point 82 via this 
introducing hole 86. Thus, the vibration gate 16 and the shell corresponding point 85 are 
formed. 

[0083](12) Drawing 13 shows a vacuum lock process. In a vacuum, this process forms the 
shell corresponding point 85, introducing hole 86, and polysilicon protective film 76 top 
by a thickness of about about 1 micrometer with the polysilicon film 87, and holds the 
inside of the shell 23 to a vacuum. 

[00841(13) Drawing 14 s hows the process of forming an electrode. The opening of some 
of gate oxides 72 in the upper part of the source part 73 and the drain part 74, polysilicon 
protective fiims 76, and polysilicon films 87 is carried out using photolithography 
technique and RIE, and the contact holes 88 and 89 are formed. 

[0085]Then, aluminum is formed to the contact holes 88 and 89 by sputtering process, 
and the pad portions 91 and 92 are formed in them using photography art. It wires by 
carrying out bonding by a gold streak. 

[0086](t4) Drawing 15 shows a diaphragm formation process. The pars basilaris ossis 
occipitalis of the substrate 71 of a silicon single crystal is etched, and the diaphragm 24 
is formed so that a center section may turn into a thin-walled part which becomes 
heavy-gage in the circumference with thin meat using potassium hydrate (KOH) liquid. 



[0O87]The above is a manufacturing method which covers the oscillating gauge 62 of an 
oscillating-type transducer by the shell 23, and forms the diaphragm 24. 
[0088]According to the manufacturing method of above this inventions, gate dielectric 
film can be protected, a drift can be prevented and the manufacturing method of the 
oscillating-type transducer which can manufacture cheaply and certainly the 
oscillating-type transducer which can prevent adhesion of a vibration gate using the 
conventional semiconductor process can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is an important section composition explanatory view of one example of 
this invention. 

[Drawing 2] It is a gate oxide formation process explanatory view of drawing 1 . 

[Drawing 3]It is an ion implantation process explanatory view of drawing 1 . 

[Drawing 4l!t is an ion implantation process explanatory view of drawing 1 . 

[Drawing Silt is a polysilicon protection film formation process explanatory view of 

drawing 1 . 

[Drawing 6] It is the 1 st sacrifice layer oxide fiim formation process explanatory view of 
drawing 1. 

[Drawing 7ll t is a beam building routing description figure of drawing 1 . 

[Drawing Si lt is the 2nd sacrifice layer oxide film formation process explanatory view of 

drawing 1 . 

[Drawing 9] lt is a gap corresponding point formation process explanatory view of drawing 
i. 

[Drawing 1 Q]It is a film formation routing description figure corresponding to the gap of 
drawing 1 . 

[Drawing 11] lt is a shell corresponding point formation process explanatory view of 
drawing 1 . 



[Drawing 12] It is an etching gap formation routing description figure of drawing 1. 
[Drawing 13l it is a vacuum lock routing description figure of drawing 1 . 
[Drawing 14] It is an electrode formation process explanatory view of drawing 1 . 
[Drawing 15l lt is a diaphragm formation process explanatory view of drawing 1 . 
[Drawing 16] It is a theoretic composition explanatory view of the conventional example 
currently generally used conventionally. 

[Drawing 17 ]lt is an explanatory view of drawing 1 6 of operation. 

[Drawing 18]I t is a perspective view showing the composition of the concrete example of 
drawing 16 . 

[Drawing 19] lt is a sectional view near the center section of drawing 18 . 

[Drawing 20] It is a whole sectional side elevation in the center portion of the vibration 

gate 1 6 of drawing 18 . 

[Drawing 21} It is a manufacturing process explanatory view of drawing 18 . 
[Drawing 22l lt is a manufacturing process explanatory view of drawing 18 , 
[Description of Notations] 

1 1 Silicon substrate 

12 Electrode 

13 Electrode 

14 Fixed end 

15 Fixed end 

16 Vibration gate 

1 7 Electrode 
19 Gate oxide 

21 Two-layer structure film 

22 Oscillating gauge 

23 Shell 

24 Diaphragm 

61 Polysiltcon protective film 

71 Silicon substrate 

72 Gate oxide 



73 Sauce 

74 Drain 

75 Channel section 

76 Polysilicon protective film 

77 The 1st sacrifice layer oxide film 

78 Polysilicon 

79 Beam 

81 The 2nd sacrifice layer oxide film 

82 Gap corresponding point 

83 The oxide film corresponding to a gap 

84 Polysilicon film 

85 Shell corresponding point 

86 Introducing hole 

87 Polysilicon film 

88 Contact hole 

89 Contaot hole 

91 Pad portion 

92 Pad portion 
S Sauce 

D Drain 

E1 and E2 DC power supply 
CNN1 and CNN2 Channel 
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±2^«c0fOL-r*s o h 1 s icmmxc «, a**'- 

-H6 ©SiS^A Cft^M^-CHS^ 14,1 
5 ©3iJ# fCBWixe©WSr£D*K«B«iAWa: 

[0022] ttmvmimsb?- h 1 6©**3E©lfW 

mv. mwmwmim 1 4©8B^©ir®»®t?* 

S„ fc*i, SSSSl 5©gP^g^l4©ge^AK- 

©«er*e©t?«^i-§ 0 ■ 



JS3 1&, m%.\%5 0 Q*>#Z rB-A!lffi©JfSK: 
-*SP3 2 (H I B©W s &tSt][£) 4FWVBR3 3 

©*»- - K*a 4 (si 8©w c (c*tj£) most 

[0 02 5] xyjrT'Stt. ^ t *AJB*Ig*^. 
^fiWS^OBfJHBBW.©^* * 4 ( C C 

t o o 2 6 ] *f-»?4«. Mun$jSTa«^r. e 
©i«e»*, mMvm?zmt*3m <hf) {ta- 
rs > ^-h&ft®3 l©£S©fc»tC, MbfcMtti: 

■-HMlJl3 10J:iaMWft. 

[0027] ^f-»^5» t mwttJUtftmEDis 

£^T„ t©IStt. Sfcf, Site&Cc&fSiy- r 1 6© 
JSB«:S»*»«tr4fc»©TiI©«aild: UTCV'D 
(Chemical Vapour Deposition) SfC<fc<35000^> 
^ Hn-A!gK©*Slc4ettM3 5©±KiM<tll3 6 

mm*. 

[0 0 2 8] @5®»fc*fLTi*, VtlVVif 
57 ornate i 0 H5£ffl 1 4JM^£ft*?£©*|!a© 
^-rStlfc&S 1. *S*iP3 5, RtfgHbR3 6©i!# 

*wn*3 7 4i/ciicw-*. 
[0029] x9-?^8tt. ffy^ya^sufcoi** 
r. ti©iS(a^«tcs«^- f- i e 4@5g$ 1 4 4 

□»3 7©±K#yt/ya>3.8*WAtfl /ttmgS© 

F-7-r*. 

[0 03 0] Xfc, 74-byy^97/ttMKJ:0Wk 
H 8 «cM^5aJ»iB8D«!3 7 ic*f[frr£S5# 
K^a^&l-'CsOsfc, R I E (Reactive Ion Etching) 
C£«k D#V !/»; =J>3 8 ^fr5£©S5t*;ft:x 9 or 
i^fci^y-h£fc*«tt©J|l3 9 4. HPS53 7 

[0 03 1 ] a? v 7-714,. *2«tmHKtHBliKXJi 
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=6ipT. COlSt, ■iftWKfiaft*'- H 6©^fflK 

3»*«eH-*tob©. TD*l^<gp^©«ffig4Lt: 

CVDSKJ:^ 5 0 0 0*>Wm-^fflEOI3K 
i&tB3 6 . S3 9 . &tf3£ft4 0©±(C|gffcl&4 1 « 

[0 03 2] a? 5 /8tt, IWfcJfcc » 
f. **\ 7*F«v**7 4«|iraJ:0S*y-r© 

**apr«m3 9©a#£, BSwrcBxe4 o©& 

ffi4]£tt4 0©Y^t>*»4 2 *»< B|S#£vX* LT 
10 cn&©AH©IMtn3 6£4i«Afb*JHrc 

x,*>*LTBHBtJ£«4 3, 4 4 4»jSr«. 
[0033]^^Btt, ft-. TlWJJastKES** 
T. CiDIIB. fSIBrjIJt* 6 ft*x» 

4 ©gtf fc&4 5 * , m£ 5 0 0 

*> ^ h o - as&©£ § -emm 3 5 i npiM 

4 3, 4 4©J:*£^r£ffifcCVDiBeJ:9»J*r 

3B4 2 ©±©K{fc)g 45ii-^>y t/Cl*** &. 
[ 0 0 3 4 ] 7* 1 0 Ht v i" JJl^ttMBUDXt 
20 ^T. X^79t^J&3hfcgt{(^4 5fr4©_b(el 
u mga©/¥3 tc& S «fc 5 Ksff y y 3 > 4 6 S«8t 
S. C©f6, RTA (Rapid Thermal Aneal) ££0^ 

xA'Rc^i&y- r ©# y ^ y =» xcgOT £ X r U * 

ttmrniMHL'Cll&U Cti6A^T*©*!!&Jt 

[0 03 5]e;©fg, y^yyys^awtw^T 
•Wl^U R I EfCfcO^y^ya^eSrx*^? 

r S©«HKV**«I6»4 7 

30 [00.36) ^f"?7"l IB. x.**>9#+?-?J6& 
XiS*3%r. C©XStt, 

■rsfcwK. *ft*«K ; &m^rK{tJg4 5 tx > 

?L,fc#etft*l£*0r$Aft4 8«EU Oli-C 
C©«A?U 8*/H/riBgWslj6W4 3, 4 4*&|&£ 
f*. C©<t54Cbr, J»y-H 6, H&014. 
RDf^xjV4 9*3l50'r5. 

[0 0 3 7 ] 9 7 1 2 it, JtS*JfcISft^f. C 
©XBtt. je»>*iTfXJb4 9. «A?L4 8, WHI3 
5©±t!(f;'^»;=i>5 o oo^->y^ ha 

40 -ASK©JfS-CBWIl/T. Vx>b4 8©fi»6jaSB: 

[0038] ?71 3B. 3>*i>f-*~JHSj£X 
y-X»3 24 KUY>»3 3©±»R:** 

©HK74-h!fV^97-fttHf£R I EiSSUtB 

t/C, *'-hWK*5i>jr#h*-Jl/5 4*5liSJ!ET4C 
4*5T?#5 0 

[0 03 9) ^^-^71 4 tt. y^77$A«tfSlS* 
50 ^T. *Wb*V9A (KOH) **»>-C, *5ti»*i 



mftvmm&wm £ * 4 mmmac & s £ 5 y ^ 

SSft<DSfe 3 0 ©«•$£ x 7 * > fLT 7 ■? 7 A 5 

3 mm?*. 

[0 04 0 3 xf^^istt, ^>^>^i^^s-r„ 

=J>*5' F*-Jl>5 1 , 5 2fc7Jl/5 '-!?A*WlS'l 
3. IZiBm*. VLktfi. HKH5>xf 3 -!>' 

[004 1] 

[|iWS?&U<i:5£-r£i&!g] t©« 10 

ft, «tox&ffi (^^^n-f">-^^y) fcjgirc, 

UTS*, VX?<0£>>ts.TmttbZ. 

[0042] 1 ) sissy- h 1 e a£o«3t«*ffiii-r 

*XSr. WKHtC£/'Ja>HMbM3 6. 4 1*J8t>* 

9£wa<t«a»»r**i"j3>SMUii8*©. »* 20 

[0043] 2) H&C. ^-hBMJSl 9£i/ya>S 

£. U V a >KftMl 83?©J1«:<J:9, ^-hSft&l 
S£©SraUlclS(a#i|fl*«ft:»K, FET{Cffi3T*35 

Z?. 30 
[0 044] tifc, t©#jgf». S^OMOSFET 

[0045] C©fc*, «ffca*-3E«:0fcl*K. FU 
>«*&©;*;£ §(c, F'J:?J-#£ 

3 ) *fe. »fl?ES#, SStSig©©^*:, K 

m^-h 1 8*i";a^Wi i«tJti/n.j£5iu 40 

[004B3l*U ^S*W?5iSJg&©ifi«e$-fe 
>f*fWLJ:5 4f«»6. *»&JMHtKft*tff 
«t^£-rS£, lg©S3*S<, J*3S»< Utrtttitt 

=:/«Kfcfl*t/cb*$fcS>. iftl8g&taste$-&>lf- 

[0047] «_h© J: 5 ft MH/£K3f . aT©B» 
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1 ) # -J i» y n >H», Af l^ltftjgKfcafr SWIlls 

*yg©^ y n>mft©3 6,41 bxtmmzfc 

[0048] 2) F>J7 h^l^tt©^SlS©JIH 
ft, ££t/CttHltl 8£ftf£jRl 9©*(r»KOJBiffll 

tirc&S£**.&ii&. -ecr, mull s©S0(c, 

SHtai 9.£©JWHttMM*£J&t. *flak*l»cW,»» 

in*.. Ky7h#ai,c£&<&fh b#WB«i£©Hf 
6o# *><i>fc < c £#■?**:. 
[00493 Stem 5ft, #'JJ/ya>H©*i>*^ 
«Mc. #n>XBy>*©3Rie»**AfS£, b* 

[0 0 5 0) z) momth-azntLx&rvz 

®ffi»y- h 1 b £»«a 1 £j»ia*i/fc^K»< , a 

®mm 1 8 fc 4 M*% £©ms-ea»saA3 n& c 

[005 13 eft&«»rt-*#*fci/e. «t©j:^ 
a*j«tff*ofc.-©Kot>T:tt. tf«!s&£S&i 1 

©SIBSSCW^^SII^, «BJKS****tffitffl»9« 

foo52] ©cco^rtt, mm 1 1 *si»6ss»*'- 

tfVtfa^JJtt. SCI t©«W&a5C£{C«fc,TS? 
[0053] $^©SWtt, ^- FffifUtftSffiSS 

n. f v 7 f *jp»ihfa*, J^&y- f ©#**^jt t,» 

[0054] 

[S®*jJ?^4?c*©^] CCSK^^JSTafc^ 

tfflJSf *»KJ:0K«B|[j*'- F©pacm6tift:S 
^^^^^^©ffi^i. ^«©»BStc^S 

nffft b®»0^ £ itviom 2 ©e^s^=t-r 4 f u a 

>iV-^KJ:*l«*nfcf L t*A'£. BJSeSlS©^ffi 
±KJB*S*ifcy- FWUIt. fey- M&{fcJ£©J:£ 
«^#y^ya>SSS!g£, JK'Ji'yaVJtiJttOgHft 

«reeft j; *> y ^ y =1 >«g&©siis*> 6iv bs^« 
> £ ©rate* t> mmm z n $tm mtfxmmt® 



(6) 

9 

f icnmtcmti nfc* y ^ v a :/«** 
fee 4 &#^4f £ff jRgf l XttiS*! 2 ts«a©fgstr^ 

*«3E-r s**c j: *) mmv- v <mmcm*. h 

( a ) * i ©£*03$&w-rs¥j*{*©affi-Bc. 

(b) *2©E»^4fcS*«Wi:V--X, FW> 

■f£<f*>£AIg. 20 
<c) ffliay--HKfcR±K#"J^'j3>eSB»%fiBR 

< d ) tt* y >J a VfiSBMlbfcSI 1 WgJIltfbn&B 
«W £ If? 1 VBIMUMXiB. 

( e ) sari «ttHwtK±K# y > y a >«*fiSM-r 
.<B>i*fa*i. M2mmmim$:±>*>ttLxM 

< i ) ? PWitaKfclUiK* y i> ') 3 

T*. «#y^y:a>BteX»*>*LT^*Jl'#jfclP 

t<D*AIL^LTlTOl^j£*6fclift£ 40 

<k)KS*-ci(BBf*jWJS». m*a*Aa. Mis* 
h awtjs, frsa* y > y a seras* y 
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(m) tfrse^ i ©£&j^£#T£¥£f*o«e:©igstf 

SAIS. 
[0055] 

[&w©*j£©^!?8] a i \i#%m>-mmm<Dmmm 

j$9M!l9?ft>S. BSKjs^t. S2 0 4IH-i3^©*fj& 
f4. 6HJ. y-MWUtl 9©±*s5#y-> lla 
{0056] H±©#«K*l»r. ¥- h 4 LXffl&T 

*s»y- b i eKit mmrnE z^nmwm 
m^tix^iov. i?i»y- f i 6©t©hwp 
65/ y 3 >ss 1 1 ©rtSK'sff ssettjETUta 

[0057] gi«*tt6#itoE?t <p») fcA^-can 
{c*ffli » p ^©esssr ? + * ji/c n n 2 #$£3 n 

V-XS (PBJ) 4 FM>D (PJB) 4©|BJ*PB-C 
ISAC4K«C»J. C©fc»y-XSfc FW^DiOW 

[0058] C©S8ft i,,tC«i:^-Cffe£T-5FW>D 
©Kffti. FU"f >fflKR<, 4 , ' F I' -f >t isV a >S 
fil li©WC?lStt*'h*IWe«C.fcJ:0. fttH^ 

M 6 4 FU-f >Dt©M©»«R9l*t«ftS 

[0 05 9] C«flHix I OiefbKJ:5*+*Jl'CNN 
2©J53*SEftS* l CtiKJ:»)«»i„*Sffc*«. 

>DtS/ya>a«l 1(7)IWCD#S§KC B 4^©^ 
Sft2g(i)4WSl <oR,C) 3&* 1 Ktt"<T*»T** 

[0 06 03 ^©AOKgwaftwwati-c^sv; 

16*HS&J"*Be»14. lBt^Lr. C 
©EAP.Ki-BffiWHfty-bl 6fcjpto»), c^E 

JStt»©*ft*IR0{H-S-c4tcJ:0. -EE*P.©«*« 
Str$-5t4#ir*s. 

[0 OB 1 ] C©«S. 

( i ) m 1 1 «i©««ntc?i5jss ft** y 

1 «, ^ffcik3fSK*«?S©BflSitt*J^r& 

ig. as»y-F i e©«aia«pK*n«>r. 

y- FafEji i 9 &mtmmmmit z 

[006 2] (2) #yfi/ya>Ml8 ltt. ^"f 
©»^**»3*. Fy^haMttflkSt/fttr^ « 



(7) 
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[0 063] (3) sK'J^U3>fiSBW8 IB. 
(c J: 0«'<?dlt*, # 'J -> y 3 >«R6 1 c 
[0064]^. S»y-M 6S©i"j3>©«a 

Uo«ffigx * ^xsr. y n 1 1 tc&M io 

[ 0 0 6 5 ] HK. c ©flHrett, «fflSx , 
A?U6<Hft<-P*4fc*>. J(2*fjfcl*re. K£fcf± 

©*&©# u s/ »;»>8 7 h x e©i«rai 

t£. 

tO 08 6 ] 4>fr< £<blflPr#¥«ftSftl 
1. ftSHttSM&y-M 6(Clt^idKlft3ftMMB 20 
«©* V y 3>H«ISM6 1 T. BR 1 i vm* 
SSJcSKffttf. IMffft©lK9KJ:9. y-hBtffc 

3UCfcSJi»y-M 6©. «*1 l*t/*JU2 3©S 
iB^©*>}«frl»±rt*«*«hi»^»-*«»« 

[0 06 7 ] * + **CNNaK*f«TS#yi' 
'Jn:HSWUIl8 1©«»K. :WW#«fl*3ft'C]g«3 
*i?c«M!««W6nn«. U^fitS/jNS <£;ig<tT 
t o o 6 s } sfc. a»y- h i e*»», nfls«4^ 
e©jatt©Qfii**<"f«ci#'c* v Kfig^^sis 

[0069] 'AlZ. C<b£5Km!i3Zb i 5>X7 ! z.—9 

[0 070] ( 1 > H2tt. **- F«ft»»lKEBtiR 
T. n&<DUVx>m&(m&7 1©±K, y-f-ffi 40 

[0071] (2)^3ta, <r*>£Xmftr. c 

Cr». p«J*M»£L,Oj«n>*. v-517 3, KU 
-f:/74*y-h©y- P*ftfc*j&r *9?HNIK . 
-r*>£AUr*. 

[0 07 2] (3) B4«. *fc. ig-gKfSCT, * + 
■*JWW7 5tc. #H>*SME3"*M*>ftA"i-*££ 
T. V-*7 3-h*M>7 4W©IHSfi*WI»i-*C 
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[0 07 3] (4)0544. #V =>«MWKSEI 

. ^©xs-ctt. ?gx*lT?«ffl-f 

(HF) K*f^-CWS4«< , y-t-iSffcl£7 2©#a 
mmi 6 ft, 81*5 0 0 0 tf^X f. n-AS^©Jf 3 

■ey- mfui7 2©±4esoiTa. 
[0 0741 (5) 06«. nri«emifu^fiKx«i 

Kffl«*»iatr 5fc»©TflB©«HMI £ t^TWAKC V 
D (Chemical Vapor Deposition) jSGCJ:*) 5 0 0 0* 
>^ho-ASB!©J|t3K:#yi'tfa>«Wi7 6© 

±fcsr i wBMtr ui 7 7 mmrz . 
[0075] (6)H7«, saassxat^T. c©x 

&a . ft-s*. * i «ttmiJi7 7 ©±k. # y v <j 3 

>K7 8 (S^-ST) ff&ttl «mgJS©^3"C^ 

[0076] yuc. V 0y?97-ttHffK£9. S 

I E (Reactive Ion Etching) iCi:»K spy^'j3>7 

Ki6»y- h 1 6 £fc££tt©8?7 9 Sr^RSt*. 
[007 7] { 7 > H8U. «2WffiB»fiJBI$AX^ 

t^f . zvxffit, mmzwrnv- m s© 
«BBtca»«**jjW*fca>©. tpj%^< ss^©«ssj» 

ibt, flX.ttCVD&KJ;D. 5000*>^m 
-A^S©I?3*C. »l«ffilMfb^7 7 4^7 9©± 

[0078] ( 8 ) 09 «, RlMt»)l£fl^lAXS^ 

1 6©**WCH*7 9©5fifil%vX^L,T:^6. Cft 

1 =&. MbHRMTx »*>yt/t. MWkMW8 2 * 

[007 9] ( 9 > H 1 0 1*. r» ^*fjSllgfl5eiD:^ 

att^A-T tfc*©«BW i L,r©4 r t f ^»j£flfifUi 
■8 3*. HH6 OO+^yxhn-ASeoWS'C, # 

y ^ y a >HSM7 6 i nMtttf&fPS 2 ©±*^*c* 
WcCVDtg(CJ:»)»s!tr5. 

[0080] (io) sua, ^*jw*»»r«is 
. b 1 0 -vBrnznic** ~> 7mwms z± 

K. ljimS*©JI3Ka«J:5«:#';^y3>*84 
[0 08 1] C©S. 7* MJl/y57*a«*m*T 

^U-C, »S&^>-h 1 6*a^At3©l5ffl{c, 
[0 0 8 2] (ll)Bl2B..*»*>i'ft9« 
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®X.m*7jiT. COXS5J, fitt^-M 9±is*A*t 

•cwBWj&»8 2*t»*-r4. coj^tciyc, &t» 
y~ f i BR^x^wiess 5 zKmz. 

[0 08 3 ] { 1 2 ) H 1 38. gSS±XH*wf „ 

#yi/ya>«SHr7e©±*. #yi/ya>K87i? 

t»£ 1 Mm«&©#3"Cj£Jl0t:. t*«*2 3©ftS&* 

[0 084] (l'3)B14tt, «*»flW4lfi* 

F&fb«7 2 , * y v y .a >£&K7 6 , »W 'J V 
a>Jg87©-S|SS\ 7*F'JVW7^ SJfliri R I E 
4*JflHTBE]t/C. 3>*fh*-JU8 8. 8 9*J& 

[0085] COg, a>*£F*<-*8 8. 89{C; 
7^5-0****9 *y>*ffi«*^riSB!U 7* 

[0086) (14)Hl5tt. *-fT7 SA»JftI« 

*jn*. *wt*yij»A (koh) mzm^x. was 

*«WT?Ja»&JJJWi&5llWiHC<i:aJ:9lC. ^73 

>*ss©stE 7 1 ©e»*x ? if or , 

5A2 4£BJ$-T*. 

[008 7] K±**. ®Sbl£b5>Z?*~f<!>m>? 
[0088] «±©«a:*»»©lllSSSfcJ:ntt. 

-nftiHijwmsh, f h#ft}±Bi*, 

©¥3W 7 a -b x £ ftjffl t T£«Kflr»(eBfttfi* 
[008 91 

(c *a9f©*iiiNS9tcj:fti£. 

( i > wmmto>*m£iM2Mt#')i'V3i>wm 

- F nttJtAWfc**ife!Kj8!lKK: S ft SnT*7*t# 

[009 0] (2) ^Vf^^tMRt, y-FBWfc 
«i«MPli«»WJ*»Kdl*Sft:», U*^ffl©Kft-3 

[009 1 ] (3) #yi/ya>fiaWHt. WP**< 
fiS^-ttSi. fOrefthMUBiPCfr. £II&3*£ 

commas tmmmm&tc *. 



C8) 1 0-70 287 

14 

WMdbm. * ys/>J a CiK* 
[009 2 3 fitter ^^o^faxoflKSft 
eix»^>yiar. i"ja>»fitcfitty-hjwt 

Iff 5 C £ *E5±T **tf*T- * 5. 
[0 09 3] Etc. c©«»Ctts *Hfflx**>y* 
10 A*L**<T**fc«>. JlSSjhXfTC. «a«jk©ft: 

SEfl;0ft:«)*5C£#ft<. KDSfiHiB*© 
«fto*%*& 

[0094] *ggie>*2M#it<:j:ti& ®nm<o 
a»tcsa»s nfe*i8»tt©jj< v ^ •/ a>Bs#§&8rc, 

[0 09B3*«WO»8llJjOWcJ:«at 4 

*w-rs#ys/ya>ii©a»tc. ww»«**ft-c 

[0 096] £9^0*4 flMPVCJrfti*. F 

30 t\ s«y-h®s»M)Qii*w< , rsc4*« , c*. « 

[0 0 9 7] *^©»5l*3jt^«:j:ntf, y-hJfeft 
it«ffiaS3ft t f y 7 F#»jtffi*. ^sfcy- h ©W* 

d * % mm t> Tsswcfioa&«Hma* ftjssss t- 

SI**? 5 *— ^©Ke7j^*^5 c 

[oo9 8]t£^-c> *mtt£titf> v-v®m& 
f y 7 f mjtm, mv- v <amm 

[an *»h© i mmmommmmmv$,i>. 

[H2 ] H 1 ©y- hK(»S!?XSIft?IST**, 

[03] mioj^&AJMmwm&z. 

[04] Bl©-^^>?iAXSIftigtET*^ 0 

[05] mi<d#v is vx>mm&iMm®v& 
[0 e ] m i ©m i «em tmt&ximwM-c$> 





* 2 1 






22 






2 3 






24 






6 1 






7 1 




ca i 2 ] h i ox v -meomsm^ 


72 


v- vmm 




73 


v-a 


[0 1 3 ] 0 1 ©«S!ttftrS»IBHr*S. 


74 




[0 1 4 ] 0 1 OTffiNOaiMIIH-c**. 


10 7 5 






78 


j|«*;s/»; affiant 


[016] Wk£v-mt i mztix^hmm<Dwm 


77 


* i wsmtR 




78 




m 1 7 1 si 6®ttfH*9iia-Hbs. 


7 9 




[0 1 8 3 H 1 6<DRMmM<Dmtotwt$MBrC 


8 1 




*§. 


8 2 




[0 1 9 ] 01 8CD**^ia«©»fffiia-C*S. 


8 3 




[02 0] 01 aoJBW-h 1 6©**gBiWC4Jt*S 


8 4 






85 




[192 l ] si son&LESKWH-ca*. 


20 8 6 




[022] 01 B®§muB8wmv&&. 


87 






88 




11 ^.j=i>S« 


83 


a:/*# h#-^ 


12 Sft 


9 1 




13 ffiffi 


92 


F*jfr 


14 HS4S 


S 




15 @£4S 


D 


FL~f> 
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E 1 


E2 ftamaH 



1 7 
1 9 




CNN 1 , CNN2 
[02] 

■\ZZ2ZZ3U. 
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(54) OSCILLATORY TRANSDUCER AND FABRICATION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent adhesion of an 
oscillatory gate by covering a gate oxide with polysilicon and 
providing a planar conductive oscillatory gate which is displaced 
by an electrostatic power generated with respect to a drain 
through self-oscillation thereby protecting a gate insulator and 
preventing drift. 

SOLUTION: A gate oxide 72 is deposited on a substrate 71 and a 
stable polysilicon protective layer 76 resistant to hydrofluoric 
acid is formed thereon. A first sacrificial layer oxide film is then 
deposited on the polysilicon protective layer 76 and a polysilicon 
is deposited thereon and doped with boron. Subsequently, the 
polysilicon is etched into a predetermined shape and an 
oscillatory gate 16, i.e„ a planar beam, is formed. Finally, a 
second sacrifice oxide is deposited on the first sacrifice oxrde. 



